Chemotaxis and binding of cyclic AMP in cellular slime molds.
To obtain more information about how cyclic AMP mediates cell aggregation as found in some species of the cellular slime molds, we determined the maximal binding activity of cyclic AMP in different species under various environmental conditions. The binding of cyclic AMP is limited to amoebae using this cyclic nucleotide as chemotactic agent. Maximal binding activity proved to coincide with a maximal chemotactic response and to be related to the length of the period between the vegetative and the aggregative phase. Of the species studied, Dictyostelium discoideum has the highest cellular density of cyclic AMP receptors and is the most sensitive to cyclic AMP as attractant. At 15 degrees C, aggregation begins later, chemotaxis takes effect over a greater distance, and the maximal binding activity is higher than 22 degrees C. The number of cyclic AMP receptors is independent of temperature. The delay in the onset of aggregation and the increased chemotactic response in darkness is not due to a change in the maximal binding activity. The binding of cyclic AMP and its inactivation is discussed in the light of cell aggregation.